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1400 Abstracts November 2014Objectives: Experimentally measured pullout forces for stent grafts
(SGs) are used in clinical discussions and as reference values in bench studies
and computer simulation. However, available benchmarks in the literature
have only been obtained straight along the axial direction, whereas studies
suggest displacement forces are directed more anteriorly. We hypothesize
that increasing angulation of the displacement force results in decreasing
pullout force.
Methods: Sixty bifurcated SGs (10 new specimens for each of six de-
vices: Bolton Treovance, Cook Zenith Flex, Cook Zenith LP, Medtronic
Endurant, Medtronic Talent, and Vascutek Anaconda) were deployed in
fresh bovine aortas and then pulled out using an electronic motor at
1 mm/s while tension force was measured continuously using a digital
load cell. The SG off-axis angulation was changed from 0 to 90 in incre-
ments of 10. The test system was submerged in a custom-built saline bath
at 37C. At least three tests were performed for each device at each angle,
except for the Cook Zenith Flex, which experienced plastic deformation of
its barbs. Each aortic specimen was used once and then discarded. Hand-su-
tured graft anastomoses were also tested at 0 for reference.
Results: Of 415 specimens of aorta that were tested, 67 tests were
excluded due to failure of the aortic specimen or of the apparatus before de-
vice pullout. The remaining 348 pullouts are included in the Fig, which
shows decreasing trends for the pullout forces for increasing angles for all six
SGs. The mean pullout force for the handsewn anastomoses was 63 N
(testing >70 N limited by apparatus failure).
Conclusions: This study supports the hypothesis that pullout forces
generally decrease with increasing SG device angulation.
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Is Endovascular Aneurysm Repair the New Gold Standard for
Ruptured Abdominal Aortic Aneurysms?
Pranavi Ravichandran, Dalibor Kubelik, Sudhir Nagpal, Tim Brandys,
Andrew Hill, Georges Hajjar, Prasad Jetty. Division of Vascular Surgery,
University of Ottawa, Ottawa, Ontario, Canada
Objectives: This study compared outcomes of open aortic repair
(OAR) vs endovascular aortic repair (EVAR) for ruptured abdominal aortic
aneurysms (RAAA) in a single high-volume center.
Methods: An historical cohort analysis was conducted of all RAAAs
treated at the Ottawa Hospital during the past 10 years with OAR or
EVAR. Preoperative, intraoperative, and postoperative data points were ob-
tained. Outcome measures included perioperative and long-term mortality,
complications, and reintervention rates.
Results: A total of 264 consecutive patients (55 female; mean age, 73
6 9 years) with RAAA underwent EVAR (n ¼ 57) or OAR (n ¼ 207) from
2003 to 2013. The overall 30-day mortality rate was 33%. Univariate analysis
yielded a decreased 30-day mortality with EVAR compared with OAR
(21.1% and 35.7%, respectively; P ¼ .02). However, EVAR was not an inde-
pendent predictor of improved survival after multivariate analysis. EVAR has
been performedmore frequently for RAAA in later years, with 75% of EVARs
in this series performed during or after 2009, accounting for 36% of all RAAA
repairs during this period. In contrast, OAR accounted for 81% of interven-
tions between 2003 and 2008, inclusive. Mortality rates before and after
2009 remained comparable at 35.14% and 30.17%, respectively.
Conclusions: EVAR is being performed more frequently for RAAA
repair due, in part, to observed perioperative mortality and morbidity ben-
eﬁts. However, the presumed advantage of this minimally invasive modality
may reﬂect a selection bias, because this contemporary series and other
ongoing trials have not detected any improvement in clinical outcomes
with EVAR vs OAR when correcting for patient factors. Further research
is required to identify a reproducible subset of patients in whom EVAR
may indeed be superior to OAR as well as to assess the inﬂuence of training
and technological advances on relative endovascular outcomes.
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Long-Term Outcomes Following Repair of Ruptured Abdominal
Aortic Aneurysms in Younger Patients
Kevin Lee, Elaine Tang, Luc Dubois, Adam H. Power, Guy DeRose,
Thomas L. Forbes. Division of Vascular Surgery, London Health Sciences
Centre and Western University, London, Ontario, CanadaObjectives: The purpose of this study was to determine the short-
term and long-term outcomes and reintervention rates in patients aged
#60 years who underwent repair of a ruptured abdominal aortic aneurysm.
Methods: A retrospective review of a prospectively collected vascular
surgery database at a university afﬁliated medical center was conducted to
identify all patients aged #60 years who underwent emergency repair be-
tween 2000 and 2013.
Results: Twenty seven patients (96.3% male) aged <60 years (mean
age, 55.3 6 11.2 years) underwent emergency repair (24 open, three
EVAR). Most had a history of hypertension (68.2%) and current or past
smoking (68.2%). The incidence of previous cardiac revascularization
(9.1%) and chronic obstructive pulmonary disease (4.5%) was low in these
young patients. The aneurysms were a mean maximum diameter of 7.5 6
0.4 cm. The in-hospital 30-day mortality rate was 21.4%. The most com-
mon cause of in-hospital mortality was cardiac arrest (60%). There was
one in-hospital reintervention requiring decompressive laparotomy for
abdominal compartment syndrome. Mean hospital length of stay was 14
6 12.1 days. Overall mean life expectancy was 8.9 years. Survival rates at
1 year, 5 years, and 10 years were 76%, 67%, and 61%, respectively. There
were three reinterventions (16.7%) during a mean follow-up of 57.7 months.
Two patients underwent incisional hernia repair, and one patient underwent
further endovascular repair of an iliac artery aneurysm. There were no late
aneurysm ruptures or aneurysm-related deaths during follow-up.
Conclusions: Younger patients after ruptured aneurysm repair have
lower perioperative mortality rates than older patients. These younger pa-
tients have a reasonable 10-year survival rate with a low reintervention
rate, which needs to be considered when deciding on method of repair.
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Ruptured Abdominal Aortic Aneurysms in the Province of Quebec
from 2006-2012: A Three-Steps Model for Centralization
Patrice Nault,1,2 David Stitt,1 Roxanne Gagnon,3 Denis Hamel,3 Claudia
Blais3,4. 1Faculty of Medicine, University of Ottawa; 2CSSS Gatineau,
Division of Vascular Surgery; 3Institut national de santé publique du
Québec; 4Faculté de pharmacie, Université Laval
Objectives: Better survival for ruptured abdominal aortic aneurysm
(RAAA) has been associated with the use of endovascular aneurysm repair
(EVAR) compared with open surgical repair (OSR), high case volume,
and young age. Is this also true in Quebec?
Methods: This was a retrospective review of data obtained from the
Quebec hospital discharge database for RAAA repaired operatively between
April 1, 2006, and March 31, 2012. OSR was compared with EVAR with
two hospital volumes (low: <40 surgeries vs high: $40 surgeries). Logistic
and log-binomial regression analyses identiﬁed the risk of 30-day mortality
with age, hospital volume, and surgical groups as variables.
Results: For ages $65 years, 772 RAAA were found, with 725 OSR
(93.9%) and 47 EVAR (6.1%). The rate of RAAA repair declined over the
study period, from 11.57 to 9.66 per 100,000. The 30-day mortality was
36.6% for OSR compared with 19.2% for EVAR, (P ¼ .0157). Low
(39.5%) vs high (33.6%) hospital volume had similar 30-day mortality (P
¼ .108). The relative risk was 1.94 (P ¼ .0289) for OSR and was 1.54
(P # .0001) for patients aged $80 years. Hospital volume was not statisti-
cally signiﬁcant.
Conclusions: Only the surgical group and age were signiﬁcantly asso-
ciated with 30-day mortality. EVAR was used only in 6% of the time for
RAAA in Quebec; however, the relative risk of 30-day mortality was lower
compared with OSR. Furthermore, hospitals with a low volume of OSR are
not associated with a higher mortality. There is a trend towards a reduction
of RAAA in Quebec.
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Geographical Disparities in the Burden of Ruptured and Unruptured
Abdominal Aortic Aneurysms in Saskatchewan
Jonathan Misskey, MD,1 Meric Osman, MSc,2 David Kopriva, MDCM,
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Volume 60, Number 5 Abstracts 1401Objectives: The province of Saskatchewan presents unique challenges
for ruptured abdominal aortic aneurysms (AAAs), including variable access
to health care resources and large transportation distances to tertiary
vascular care. The goal of this study was to assess the rates of ruptured
and unruptured aneurysms to determine whether there are areas of high
aneurysm incidence that would beneﬁt from further study and the possible
implementation of a targeted screening protocol to improve management
and prevention of aneurysm rupture.
Methods: All diagnoses of AAA from 2001 to 2011 in the province of
Saskatchewan were reviewed, with patients grouped by health region of resi-
dence. Diagnoses of ruptured and unruptured AAA were obtained from the
Saskatchewan Discharge Abstract Database, Medical Services Billings
Claims data, and Vitals Stats data. International Classiﬁcation of Diseases,
9th Revision and 10th Revision, codes were used to identify speciﬁc patients
with the diagnosis of AAA.
Results: A total of 6163 AAAs were diagnosed, and 1667 AAAs were
repaired over the study period. Mean age at diagnosis was 71.7 years, with
68% of all aneurysm diagnoses in men. Only 2% of patients were aboriginal.
The provincial age-adjusted rate of AAA was 54.5 per 100,000 (95% conﬁ-
dence interval [CI], 53.18-55.91). The highest age-adjusted rate of AAA
was found in the Five Hills Health Region (FHHR; 63.1 per 100,000;
95% CI, 57.63-69.03), which was signiﬁcantly higher than the provincial
average (P < .05). The rate of ruptured aneurysms in FHHR was nearly
twofold higher than the provincial average (65.8 vs 32.1 per 100,000,
respectively). The lowest aneurysm rates were found in the north of the
province (age-adjusted rate, 44.6 per 100,000; 95% CI, 34.17-57.32).
Conclusions: There are signiﬁcant geographical variations in the inci-
dence of ruptured and unruptured AAA in the province of Saskatchewan,
with the highest incidence of unruptured and ruptured aneurysms localized
to the FHHR. Why there is a preponderance of aneurysms in this area is un-
clear, but it suggests targeted screening may help reduce the number of an-
eurysms treated emergently for rupture.
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Traumatic Intimal Tear of the Thoracic Aorta: Management and
Mortality From the American College of Surgeons Trauma Quality
Improvement Program
Charles de Mestral, Andrew Dueck, Debbie Li, Chethan Sathya, Aziz Alali,
Avery B. Nathens. Sunnybrook Research Institute, Sunnybrook Health
Sciences Centre, Toronto, Ontario, Canada
Objectives: The Society for Vascular Surgery guidelines recommend
initial nonoperative management of traumatic intimal tears of the thoracic
aorta. However, the evidence basis for this recommendation is limited to
single-center case series of small sample size. We sought to characterize cur-
rent management and attributable mortality of intimal tears across a range
of trauma centers.
Methods: This was a retrospective cohort study using the American
College of Surgeons Trauma Quality Improvement Program, which in-
cludes data from >150 level 1 and 2 trauma centers across North America.
Adults (age $16 years) who sustained an intimal tear of the thoracic aorta
after blunt trauma were identiﬁed in the years 2010 and 2011. Patient de-
mographics and injury severity; frequency, timing, and approach of surgical
repair; and in-hospital mortality were examined.
Results: A total of 195 patients were identiﬁed across 56 centers. A
motor vehicle crash was the dominant mechanism of injury (94%), and
140 patients were very severely injured (Injury Severity Score >25). Only
65 patients were treated operatively during the index hospitalization. Aortic
repair was undertaken using an endovascular approach in 83% (54 of 65),
and 75% of repairs (50 of 65) took place #48 hours of presentation. In-hos-
pital mortality was 15%, with only two of 30 deaths occurring in patients
treated with aortic repair (both endovascular), of which 46% (14 of 30)
occurred within the ﬁrst 2 admission days.
Conclusions: Half of patients with a traumatic intimal tear of the aorta
survive to hospital discharge without aortic repair. The high proportion of re-
pairs occurring soon after presentation may reﬂect early injury progression or,
alternatively, deviation from the Society for Vascular Surgery guidelines due
to a perceived high morbidity risk of nonoperative management.
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Management of Blunt Traumatic Thoracic Aortic Injuries Compared
With Clinical Practice Guidelines
Matthew V. Ingves, Luc Dubois, Adam H. Power, Guy DeRose, Thomas L.
Forbes. Division of Vascular Surgery, London Health Sciences Centre and
Western University, London, Ontario, CanadaObjectives: In 2011, the Society for Vascular Surgery (SVS) pub-
lished practice guidelines for blunt thoracic aortic injuries (BTAI) recom-
mending treatment of grade 2 to 4 injuries. The objective of this study
was to review adherence to these guidelines, before and after their
publication.
Methods: A retrospective review was conducted of patients present-
ing with a BTAI to our trauma center between 1999 and 2013. Demo-
graphics, treatment, and outcomes were recorded.
Results: As previously reported, before 2011, 52 of 59 patients with
BTAI had imaging available for review. Injury distribution was 14 grade 1
(27.0%), 1 grade 2 (1.9%), 35 grade 3 (67.3%), and 2 grade 4 (3.8%).
One grade 1 injury was repaired, whereas one grade 2 and 12 grade 3 in-
juries were not repaired (eight early deaths), representing six of 52 pa-
tients and 11.5% retrospective deviation from SVS guidelines. Since
publication of the guidelines, there have been ﬁve patients with BTAI.
Mean age and Injury Severity Score were 39.8 years (range, 18-76 years)
and 43 (standard deviation, 8.8), respectively. All ﬁve patients were iden-
tiﬁed as grade 3 injuries (pseudoaneurysm) and four of the ﬁve BTAIs
were treated #24 hours of presentation. Owing to small size and stability,
the remaining injury was initially managed medically but ultimately
required surgery for pseudoaneurysm progression. All patients underwent
endovascular repair, with intentional left subclavian artery coverage in
four patients. There were no mortalities or perioperative complications,
and the median follow-up duration was 4 months (range 1-26 months).
No patients were lost to follow-up. One patient was found to have a jux-
tarenal aortic dissection on follow-up. There was no reported upper limb
claudication.
Conclusions: Since their publication, the SVS clinical practice guide-
lines for BTAI were followed in all patients presenting to our trauma center.
There were no mortalities, and complications were minimal in the short-
term.
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Predictors of Discharge Disposition Following Repair of Blunt
Thoracic Aortic Traumatic Injuries
Mostafa H. El-Beheiry,1 Biniam Kidane,1 Meaghan Zehr,1 Neil G. Parry,1
Richard A. Malthaner,1 Thomas L. Forbes2. 1Trauma Services, London
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Canada; 2Division of Vascular Surgery, London Health Sciences Centre
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Objectives: Blunt thoracic aortic injury (BTAI) can be a highly lethal
injury, but in the last decade, major advances have been made in diagnostic
accuracy, injury grading, and therapy. Traditionally, emphasis has been on
studying survival after injury, with a paucity of studies examining the
discharge characteristics of patients that survive a BTAI. The purpose of
this study was to deﬁne the epidemiology and predictors of disposition in
patients with BTAI in a provincial database.
Methods: The Ontario Trauma Registry was used to identify all pa-
tients who were hospitalized with a BTAI between 1999 and 2009. Trends
in therapy and discharge disposition were determined.
Results: We identiﬁed 264 patients with BTAI. Of these, 157 were
discharged from the hospital, with 36% (n ¼ 56) going directly home and
64% (n ¼ 101) going to continuing care facilities. There was no difference
in disposition in those with BTAI treated operatively or nonoperatively (P
¼ .48) in those that had repair of BTAI, and there was no difference in
discharge home between open and endovascular repair (P ¼ 1.00). Uni-
variate analyses identiﬁed younger age, male sex, lower Injury Severity
Score, and lower Charlson comorbidity indices as being predictors of
discharge home. On adjusted multivariate regression analysis, a lower
Injury Severity Score (odds ratio, 0.91; 95% conﬁdence interval, 0.87-
0.95; P < .001) and male sex (odds ratio, 2.89; 95% conﬁdence interval,
1.02-8.23; P ¼ .047) were the only independent predictors of discharge
home.
Conclusions: Our ﬁndings suggest that the only independent pre-
dictors for discharge home for patients who survive is the overall
severity of all their injuries as well as male sex, irrespective of their con-
dition on admission or management of their BTAI. It is unclear why be-
ing female is associated with lower rates of discharge home. Further
study is required to investigate and address this disparity between the
sexes.
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